observed in the dorsal funiculi (Fig. 2 ). In the gray matter, loss of neurons with rarefaction of the neuropile was mild and irregular in distribution. Cranial to the compression site, white matter lesions were located mainly in the dorsal funiculi and, to a lesser degree, in the superficial portions of the dorsolateral funiculi (spinocerebellar tracts) of the cranial part of the C1 segment and in the dorsal fasciculi of the caudal medulla. Caudal to the compression site, lesions were seen mainly in the ventral and lateral funiculi. Microscopic lesions were not observed in the viscera. Bones were not examined histologically.
Causes of paresis/paralysis in pigs include epidural and vertebral abscesses, 4 vertebral fractures, 2 fibrocartilaginous embolism, 5 and selenium toxicosis. 8 In a previous study, osteophytes were found in the lumbar vertebrae of adult boars, but they did not cause vertebral canal stenosis. 3 Vertebral fractures have been associated with lactation osteoporosis, 6 electrocution, 1 and suppurative spondylitis. 2 Lumbar vertebral abscesses with or without vertebral fracture is the most frequent cause of paresis/paralysis diagnosed in pigs submitted to this laboratory. Based on the age of the animal and on the gross and microscopic lesions, the lesions were considered the result of a primary developmental anomaly of the atlanto-occipital joint with consequent degenerative osteoarthropathy, osteophyte formation, and compressive myelopathy. Cervical vertebral malformations with spinal cord injury have been described in many species; they represent a common cause of neurologic disease in horses and dogs. 7 A similar condition has not been previously reported in swine.
hospital after the owners reported clinical signs consistent with depression, lethargy, anorexia, left head tilt, and ataxia of several days duration. The dog had a mild fever, difficulty standing, and body twisting and fell repeatedly. Routine vaccinations were current and the complete blood count and serum biochemical analyses were within normal limits. Initial treatment consisted of corticosteroids and broad-spectrum antibiotics, which resulted in slow improvement over the following week, with normal appetite, increased vigor, and normal mentation.
After 2 weeks, the owners reported the recurrence of similar neurologic/behavioral signs. Neurologic deficits were more pronounced on the right side and consultation with a veterinary neurologist suggested a primary brain lesion most severe in the left parietal lobe, with generalization to the rest of the brain. Differential diagnoses included inflammatory disease or toxic insult. Treatment at this time again included glucocorticoids and antibiotics. The condition was unrespon- sive to therapy, and cluster seizures lasting 3 seconds to several minutes began. The dog was treated with anticonvulsant drugs, which controlled the seizures for a short time; however, death occurred spontaneously several hours later.
At the time of initial presentation, relevant family history was also obtained. Four children, 3 boys and 1 girl ages 5-15 from 2 unrelated families living with this dog or next door, had had recurrent seizures. A 21-year-old woman in 1 of these families also has a history of seizures but no longer lives in Florida and has not had a seizure since relocating. The homes are relatively isolated from the rest of the neighborhood in a suburban area with mosquito-laden ponds, horse stables, and numerous ground mammals, including squirrels. There are no current reports of similar conditions in other children in this community. All 4 children have been diagnosed by a neurologist with complex partial seizures, 34 and because central nervous system (CNS) inflammatory disease may display psychiatric symptoms, 12 psychologists and psychiatrists have also diagnosed these 4 children with rage disorder 3, 14, 35 and attention-deficit hyperactivity disorder, involving prolonged and extensive medical therapy. Diagnostic serology to identify antibodies against LACV in these children was negative; however, the evaluation of cerebrospinal fluid (CSF), which may contain higher detectable concentrations of antibodies to encephalitic viruses, 37, 38 had not been performed. Additionally, previous pets in these 2 households had histories of seizures and acute death, with no postmortem examinations. Two dogs that visited the neighbor's home at the time of the initial presentation of this case experienced seizures; however, both are apparently healthy at this time. Serologic testing for LACV antibodies was performed on the serum of 1 of these visiting dogs; however, the lack of anti-dog reagents made diagnostic efforts futile.
At necropsy, the gross examination of the 4-year-old dog was unremarkable. Liver, kidney, stomach contents, heart blood, and urine specimens were collected and frozen, but toxicologic analyses were not performed. A portion of the brain was submitted for rabies viral immunofluorescent antibody (IFA) testing, which was negative. Tissue sections were fixed, processed by routine methods, and examined. Microscopically, brain sections had a severe necrogranulomatous and lymphohistiocytic multifocal to coalescing meningoencephalomyelitis characterized by extensive necrosis, most prominent in the left parietal cerebrum. Mononuclear inflammatory infiltrates consisting of lymphocytes, plasma cells, and histiocytes in Virchow-Robbins spaces and in multifocal random areas throughout the neuropil were both associated and not associated with these necrotic areas. Gray and white matter of the brain (Fig. 1 ) and cervical spinal cord (through C4) were equally involved. Gram's, acid-fast, Gömöri silver, and Giemsa stains of the CNS tissue sections were negative for bacteria, fungi, and protozoa.
Serologic testing for ehrlichiosis, Rocky Mountain spotted fever, babesiosis, anti-nuclear antibodies, EEE, WEE, VEE viruses, and St. Louis encephalitis virus were negative for serum collected at the second presentation. Serum canine distemper virus (CDV) titers were consistent with current vaccination. 16 Although enzyme-linked immunosorbent assay, IFA, serum neutralization, and complement fixation tests 15, 19, 20, 24 are commercially available with anti-human LACV antibodies, a no such tests are available for anti-dog antibodies to LACV. Creation of an anti-dog antibody was attempted but not successful. Investigational studies have demonstrated LACV RNA by polymerase chain reaction techniques 7, 11, 26, 46 in LACV-infected humans and mosquitoes; however, this test is not yet commercially available. It had been suggested that LaCrosse viremias are transient and antibody titers and virus (as with other encephalitic viruses) may be sequestered in the CSF. 15, 20, 37, 38 For this reason, cases positively diagnosed with LACV encephalitis by immunohistochemistry (IHC) have produced negative serologic results. 28 Corticosteroid therapy used in this case may have also had an effect on the attenuation of an antibody response. 16 Brain sections were negative for CDV IHC. Additional paraffin-embedded sections of brain were examined by IHC using monoclonal antibodies to LaCrosse virus, b with specificity determined by dot blotting (Fig. 2) using procedures previously described. 4, 6, 17 The positive immunostaining was observed in the cytoplasm of monocytes in perivascular cuffs ( Fig. 3 ) and in areas of malacia randomly distributed throughout the neuropil. Occasional neurons also stained positively (Fig. 4) . Positive controls using paraffin-embedded blocks of canine cerebrum from previously diagnosed cases of LACV panencephalitis in puppies were also positive with a similar staining distribution. 6 In contrast, negative controls performed at the same time consisting of sections of canine cerebrum infected with EEE virus did not stain with the anti-LACV antibodies. 23, 36 The histologic and immunohistochemical findings were consistent with the diagnosis of LACV infection. This is the first report of canine LACV infection in the state of Florida, although reports indicate high populations of the vector mosquito in this area. 8, 21, 32, 43, 47 LACV is an RNA Bunyavirus, included in the California serogroup that includes snowshoe hare, Jamestowne Canyon, and trivittatus viruses reported to cause human disease in North America. 44 LACV was first isolated in LaCrosse, Wisconsin, in 1964 from the brain of an encephalitic child. 25 The reservoir of LACV in nature and the vector for transmission of infection to humans and animals has been identified as the treehole mosquito, Aedes triseriatus. Aedes canadensis is an important secondary vector in Ohio. 5 LACV is maintained in endemic foci by both vertical and horizontal transmission. 18 The principal amplifying hosts include chipmunks (Tamias striatus) and squirrels (Sciurus carolensis and S. Niger), with foxes (Vulpes fulva and Urocyon cinereoargenteus) and woodchucks (Marmota monax) also con- tributing. 1, 48 Experimentally induced LaCrosse viremias have also been studied in dogs, cattle, horses, cats, swine, sheep, outbred white mice (Mus musculus), Mongolian gerbils (Meriones unguiculatis), domestic rabbits (Oryctolagus cuniculus), and white-tailed deer (Odocoileus virginianus). 18, 22, [29] [30] [31] Clinical signs in puppies infected with LACV reportedly include incoordination, arching of the back, and tremors or acute death with no premonitory signs. 6, 18 Human clinical manifestations range from a mild febrile illness or inapparent infection to aseptic meningitis and fatal encephalitis. Signs may include fever, lethargy, headache, gastrointestinal symptoms, focal or generalized seizures, paresis, aphasia, abnormal reflexes, status epilepticus, and coma, with less than 1% fatality. 44 Approximately 25% of patients that experienced seizures in the acute phase of the disease maintain a recurrent convulsive disorder. Pathologic changes described in 2 fatal human cases of LACV infection included neuronal degeneration and patchy mononuclear perivascular inflammation, primarily in the cerebrum and basal ganglia. Neuronolysis and neuronophagia were also apparent associated with inflammatory and necrotic foci with reactive polymorphonuclear, mononuclear, and microglial responses. 44 The lesions observed in this case were similar to those observed with canine granulomatous meningoencephalomyelitis (GME). The etiology of GME is currently unknown. The disease is characterized by a nonsuppurative meningoencephalomyelitis with nodular focal granulomatous inflammatory infiltrates associated with malacia of the neuropil and lymphoplasmacytic perivascular cuffs as a prominent feature. 9, 13 Work is currently in progress to determine if LACV is the etiologic agent in GME.
This report includes a description of the clinical, diagnostic, and pathologic features of a virus induced CNS disease in a dog caused by LACV, as diagnosed by IHC. Epidemiologic studies in humans have identified the southeastern United States as being endemic for LACV infections. States such as Alabama, North Carolina, Indiana, Illinois, and Connecticut monitor cases of LACV encephalitis, and significant local populations of the Aedes triseriatus mosquitos have been documented. 2, 27, [40] [41] [42] Several California serogroup viruses, including LaCrosse virus, have been isolated from mosquitos in Florida; however, there are no reports of human or animal viral encephalitic disease in this state. This viral infection in humans and animals may be significantly underestimated because of the lack of routine screening in human cases and the scarcity of reagents for veterinary use.
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